The objective of the present study was to investigate the effect of adding Biomin as a natural growth promoter in drinking water on the productive performance, some hematological and immunological parameters in broiler chicks. A total of 180 unsexed, one day old, broiler chicks (Hubbard) were weighed, wing banded and randomly classified to three equal groups. All chicks in the 1st group were watered fresh tap water during the experiment, while those in the 2nd and 3rd groups were orally received fresh tap water including 20 and 30 mg Biomin/chick during the first three days of age. All chicks were fed on commercial basal diets ad libitum and daily exposed to 24 lighting hours allover experimental period. All birds were reared on a partitioned deep litter floor. The obtained results could be concluded as follow: The oral administration of Biomin to broiler chicks increased (p<0.05) body weight and body weight gain from 2 to 6 weeks of age in the treated groups than those of the control. The treated broilers chicks with Biomin at 20 and 30 mg/chick consumed less feed intake and had better feed conversion ratio all over experimental period than those of the control. Hemoglobin, hematocrit (%), globulin, total lipids, glucose and ALT for chicks orally received biomin at 20 and 30 mg/bird insignificantly affected as compared to control. Total cholesterol level in the treated group decreased significantly (p<0.05) at 2 and 4 weeks of age as compared with those of control. Creatinine and AST levels for treated chicks were significantly affected by the Biomin administration at 4 and 6 weeks of age. Humoral immune response for treated chicks against sheep red blood cell (SRBC, s) insignificantly increased as compared with control chicks. Similarly, the immune response (Antibody titer) for Newcastle disease (ND) was insignificantly affected with Biomin treatment.
INTRODUCTION
Since the 1940's, antibiotics have been used as growth promoters in the poultry feed and water to prevent gut infections and inhibit bacteria activities (Plail, 2006) . In the late 1990's in Europe, many researchers clear that there was a great scientific pressure to remove the antibiotic growth promoters in poultry farm (European Commission, 2003) . Therefore, their use antibiotic in feed and water has been banned by the European Union since 2006, due to the deleterious effects on broiler performance (Castanon, 2007) . Nowadays, many studies (Akinleye et al., 2008; Peric et al., 2009) recommended the use of natural growth promoters as probiotics, prebiotics and enzymes to prevent gut diseases, enhance productive performances as well as to decrease the costs of medication during the production period. Probiotics are live microbial food supplement, which positively influence treated animals and birds through promoting its intestinal microbial balance and excluding the colonization of pathogens (Montes and Pugh, 1993; Chichlowski et al., 2007; Roofchaee et al., 2011) , to produce antimicrobial substances, which stimulate immune response for birds under different stresses as vaccination and feed changes (Perdigon et al., 1995) . On the other hand, prebiotic is a food ingredient that is not digested in the upper gut, which stimulates the growth and activity in poultry, while synbiotics, are the combination of probiotics and prebiotics (Rozbeh Fallah et al., 2014) . The supplementation of synbiotics in broiler chicks regulates the organic acids concentration and reduces cholesterol levels in rats (Liong and Shah 2006) as well as causes better absorption of glucose in the b roiler chicks (Awad et al., 2008) . Similarly, numerous studies have demonstrated that providing newly hatched chicks with some substances containing a stabilized probiotic strain of Enterococcus faecium, the prebiotic fructo-oligosaccharides which out compete pathogens and the immune-stimulating substances like cell wall fragments (Mustafa, 2009; Akinleye et al., 2008; Mohammad Amin and Qubih, 2011; Samli et al., 2007) . Also, Mohnl (2006) found that broilers weight gain and feed conversion during 40 days improved by applying a multi strain probiotic in drinking water at 3 periods in the production cycle of broilers (1-3; 10-12 and 18-20 days of age). Similarly, Rodrigues et al. (2005) showed that administration of prebiotics had improved weight gain, feed intake and feed convention rate of broilers. To reduce the hazardous effects caused by antibiotics, a company produced Biomin in the Europe in 1999 as a natural growth promoter, which can be administered in the feed and water (Akinleye et al., 2008; Erfani Majd et al., 2014) . The objective of this study was to evaluate the effect of adding Biomin as a natural growth promoter on the productive traits, some hematological and immunological parameters of broiler chicks.
MATERIALS AND METHODS
This study was conducted at the Poultry Nutrition Research unit, Department of Animal and Poultry Production, Faculty of Agriculture, Cairo University, Giza, Egypt.
Experimental birds and design: One hundred and eighty, one-day old, unsexed Hubbard chicks were weighed and randomly divided into three equal groups and 4 replicates on a partitioned deep litter floor under cyclic temperatures (min, 24°C; max, 34°C and 60 to 80% RH). In the 1st group (control), chicks were watered fresh tap water during the experiment, while those in the 2nd and 3rd groups were orally received fresh tap water including 20 and 30 mg Biomin/chick during the first three days of age. All chicks were daily fed o n commercial basal diets ad libitum under normal and hygienic conditions and exposed daily to 24 continuous lighting hours during the first three days of age.
Experimental diet:
The basal diets (mash form) were formulated to exceed requirements by the NRC (1994) for broiler chickens as presented in Table 1 . The starter, grower and finisher diets were provided from d 1 to 21; 22 to 35 and 36-42 day, respectively. Chicks were fed and w atered fresh tap water ad libitum allover the experimental period.
Studied traits
Productive performance: All chicks were weighed individually (48 g initial weight) after their arrival from the hatchery to the experimental farm and then weekly weighed up to 7 weeks of age. Weekly weight gain for each group was calculated. Feed intake was weekly recorded for each group and subsequently the feed conversion ratio was calculated.
Haematological study: At different weeks of age all over experimental period, 10 samples from each group, about 2 ml/bird were collected from their jugular veins. Hemoglobin (Hb) concentration (g/dl) and packed cell volume (PCV %) are determined immediately before serum separation by blood centrifugation 3000 x g for 15 min according to the procedure of Maff (1984) .
Blood biochemical parameters:
At different ages, blood samples were taken from wing vein of 10 chicks per group using a sterile syringe. Then blood samples were centrifuged at 1500 rpm for 20 min and serum was separated. Total protein (g/dl), albumin (g/dl), globulin (g/dl), total cholesterol (mg/dl) and glucose (mg/dl) were determined using commercial kits and auto analyzer.
Liver enzymes and hormones:
AST and ALT were measured by spectrophotometer using commercial available kits.
Humoral immune responses Newcastle disease virus challenge protocol:
The chickens were challenged against Newcastle disease virus in drinking water at 23 days of age as described by Atta (1990) . Blood samples, about 2 ml from each chick were collected by cardiac puncture at different ages. Each blood sample was placed in the dried test tubes for 30 min at room temperature in horizontal position to allow the blood to clot and then placed vertically in the refrigerator overnight to obtain a clear serum.
Antibody titer: Both Newcastle disease virus; Hem findings of Salim (2004), showed that body weight and agglutinin (HA) and Hem agglutination Inhibition titer (HI) body weight gain of broilers fed diets containing feed were measured according Atta (1990) . The HI titer was additives improved significantly (p<0.05) as compared determined on all chicks, while the geometric mean with control group. Also, our results on body weight were (GM) for each group was calculated according to Steel in complete agreement with that reported by Aziz and Torrie (1960) as follows: Mousavi et al. (2015) found that body weight gain of where, X = volume of the observation and N = number of observation.
Against sheep red blood cells (SRBC's):
The selected birds, 10 chicks per treatment (at different age) were injected intravenously with 0.1 ml packed SRBC mixed with 0.9 ml physiological saline (0.9% Na Cl) t o measure the Humoral immune response. The SRBC were obtained in heparin solution from unrelated Texel sheep and wash three times in physiological saline. From each bird 2 ml of blood were collected t o determine anti-body titers by agglutination according to Alexander et al. (1983) . Therefore, 7 days after antigen challenge, blood samples were collected and the sera were frozen for later use in measuring the immunity (Alexander et al., 1983) . Abs production was measured using micro titer technique (El-Kaiaty, 1993) .
Immune organs weights:
At 42 days of age, relative weights of immune organs (spleen, thymus and bursa of Fabricius) as immune indexes were determined.
Statistical analysis: Data were statistically analyzed using Statistical Analysis System (SAS) software package (2004) and the significance of differences between means was tested by Duncan's multiple range test (1955) . The probability values of (p<0.05) were considered significant.
RESULTS AND DISCUSSION

Body weight (BW/g) and body weight gain (BWG/g):
Data in Table 2 , showed that the averages of body weight and body weight gain were significantly (p<0.05) increased for broiler chicks administered with 20 and 30 mg Biomin/chicks at 2, 3, 4, 5 and 6 weeks of age than those of the control group. This improvement could be attributed to improving the absorption and utilization of nutrients through modifying the intestinal flora, especially targeting Gram-positive bacteria, which are associated with poorer health and performance o f poultry. These results are agreement with those o f Falaki et al. (2011 ), Naseri et al. (2012 and Houshmand et al. (2012) , showed that growth performance of broiler chickens fed probiotics improved than those of the control. Similarly, the results of Mohnl et al. (2007) found that the synbiotic product (Biomin Poultry Star) had a ® comparable potential to improve broiler performance as Avilamycin (an antibiotic growth promoter). Also, the broilers fed diets containing the synbiotic was significantly higher (p<0.05) than in birds fed control diet, especially at 0-2 week of age.
Feed intake and feed conversion ratio: As shown in Table 3 , the findings showed that addition of the biological additives (Biomin) for broiler chicks in drinking water during first three days led to decrease weekly feed intake and improved feed utilization. Referring to feed conversion, these findings showed that feed conversion rate was lower for broilers chicks administrated with biomin than that of control birds all over experimental period. The s uperiority in feed utilization and conversion i n broilers received Biomin could be attributed to the effects on appetite (Nahashon et al., 1994) , digestive enzymes secretion (Pluske et al., 1996) , improve intestinal microbial balance (Fuller, 1989) , inhibit the growth of either pathogenic organisms or salmonella and E. coli as well as improve nutrients availability and absorption (Awaad and Zouelfeker, 2001) . These results are in agreement with Ghahri et al. (2013) , who f ound that feed conversion rate was lower for broilers chicks supplemented with synbiotic, prebiotic, probiotic and phosphomysin than that of control birds (p<0.01). Table 4 , no significant effect of Biomin on hemoglobin g/dl ( Hb) and Hematocrit % (Ht %) for chickens a t different ages. These results are in agreement with the findings of Akinleye et al. (2008) , who found that haemotological parameters for chicks treated with Biomin insignificantly (p>0.05) affected after eight weeks of feeding. Table 5 , the findings illustrated the averages of total protein fro treated chicks decreased significantly than that of the control at 6 weeks of age. Similar results were found by Rozbeh Fallah et al. (2014) , found that the total protein for chicks fed 1.5 g synbiotic/kg diet decreased significantly (p<0.05) than those of the control group. In contrast, the results of Salim (2004), showed a significant effect of probiotics on total protein, albumen and globulin in broiler chicks. Referring to total cholesterol, these findings showed that total cholesterol for broilers treated with biomin decreased significantly (p<0.05) at 2 and 4 weeks of age, while it increased at 6 weeks of age compared to control group except. The decrease in total cholesterol could be attributed to contrast, the findings showed that the averages of AST the decreased liver cholesterol concentration, which led and ALT for chicks treated with Biomin at different levels to l ess cholesterol in the serum. The hypo-(20 and 30 mg/chick) significantly (p<0.05) decreased at cholsterolaemic effect may also due to the ability of lactic 4 and 6 weeks of age compared to control. These acid bacteria to produce bile salt hydrolase's (BSH) results are in agreement with the findings of Abd Elenzymes, which is responsible for bile salt Azeem (2002), who found that broiler chicks fed deconjugation (Klaver and Van der Meer, 1993) . These Probiotics recorded significant AST, ALT enzymes activity results are in agreement with the findings of Rozbeh and creatinine level. Fallah et al. (2014) , found the averages of total protein for chicks fed 1.5 g/kg synbiotic (p<0.05) decreased Lymphoid organs: As presented in Table 7 , n o significantly than those of the control group. Also, Beski significant differences were found in treated and control and Al-Sardary (2015) found that the concentration of chicks on spleen and thymus organs. On the other hand, serum cholesterol and LDL of broiler chickens Bursa fabricious weight and relative weight decreased supplemented with symbiotic in the diet significantly significantly in broiler chicks received Biomin compared (p<0.05) decreased as compared with the control group.
Haematological parameters: Form data presented in
Blood biochemical parameters: As shown in
to control. This increase in Bursa weight for treated Kidney and Liver functions: As show in Table 6 , the as a result of received Biomin in drinking water. level of creatinine (mg %) in broiler chicks received These results are disagreement with those of Ghahri Biomin increased significantly than those in the control et al. (2013) , who found no significant differences in the group especially at 2 and 4 weeks of age. These results absolute weight of spleen for broiler treated with are in agreement with the findings of Salim (2004). In Antibiotic, Probiotic, Prebiotic and Synbiotic compared to chicks could be reflects the improvement in bird health Means with different superscripts in the same row are significantly different (p<0.05)
A-c p<0.05, **p<0.01, ***p<0.001, NS: p<0.05, Sig: Significance control group. On the other hand, they added the results of Awad et al. (2009) , showed that the weight of absolute weight of bursa for treated broiler significantly thymus weight in broiler chicks supplemented with affected than those in the control group. Similarly, the probiotic (11 g) increased significantly (p<0.05) than (2015) 2: Based upon the price of each Kg live weight = L.E. 14.0 3: Net revenue per cost unit 4: Relative to the E.E. of the control *New ingredient probiotics (Biomin: the price of 1 gm/0.65 L.E This is the price of the amount of growth promoters added for one chick those 9 and 10 g for chicks supplemented with symbiotic and control group, respectively. Also, Shoeib et al. (1997) reported that the bursa of probiotic-treated chickens showed an increase in the number of follicles with high plasma cell reaction in the medulla.
Immune responses and immune system capacity:
The effect of Biomin treatments on antibody production against NDV in broilers from 7 to 42 day of age are presented in Table 8 . On the 1st, 2nd, 3rd, 4th, 5th and 6th weeks of age, no significance difference among antibody titers of experimental groups were observed. These results are in agreement with those of Ghahri et al. (2013) , who found no significant differences on antibody titers were found for broiler chicks at 28, 35 and 42 d ays of age among the prebiotic, probiotic and phosphomycin-treated birds in the entire experimental performance, haematology and carcass traits o f period (p>0.05). In contrast, the findings of Haghighi et al. (2006) showed that probiotics enhance the systemic antibody response to some antigens in chickens. Also, Talebi et al. (2008) , who found that administration of a multi-strain probiotic in broiler chickens, improve the antibody responses to Newcastle disease. With regard to immune response against sheep red blood cells as presented in Table 8 , the our findings showed increase (p<0.05) in immune response (as Geometric Means GM) for treated broiler chicks a s compared to those of the control. The beneficial effects of Probiotics on the immune system may be mediated by a direct antagonistic effect against specific groups of microorganism, resulting in a decrease in number (Hentges, 1983) , or by an effect on their metabolism (Goldin and Gorbach, 1984) or by stimulating the immunity (Houshmand et al., 2012) . Also, Panda et al. (2000) showed that, the supplementation of probiotics along with injections of sheep red blood cells, revealed higher levels of anti-body productions in broiler chicks. In the other studies when the broiler diet was enriched. Table 9 , shows the data of the economical efficiency of Biomin treatments. The costs of dietary new feed stuff (20 and 30 mg Biomin /chick) were economical efficiency was calculated for chick received Biomin at a level of (20 gm/chick) as probiotics. This was due to the improvement in feed conversion efficiency (feed/gain) for birds received Biomin as natural additives.
Economical efficiency:
Conclusions and applications:
Based on these data, it could be recommended to use Biomin at 20 and 30 mg/chick in drinking water as a good natural product to improve the feed utilization, immunity and Haematological parameters. The treated broiler chicks with Biomin had significantly (p<0.05) increased body weight, daily weight gain as compared with control group. Using oral Biomin administrations in drinking water at 20 and 30 mg/chick is more economical, especially for small farmers.
